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VENT ABLE SPIN LOCK CONTAINER 

FIELD OF THE PRESENT INVENTION 
[0001] The present invention relates generally to reclosable containers. More particularly, 
the invention relates to ventable spin lock container. 

BACKGROUND OF THE INVENTION 
[0002] Thermoplastic containers are well known in the art. The noted containers 
generally include a lid that is selectively detachable from a bowl and are commonly 
designed to provide a variety of features, including being reusable, disposable, 
microwavable, and the like. 

[0003] Numerous types of bowl and lid assemblies and means for effecting sealable 
engagement of a lid on a bowl have been devised. Illustrative are the containers and 
engagement means disclosed in U.S. Pat. No. 6,170,696. 

[0004] One problem associated with a conventional, microwavable container stems from 
the rapid temperature changes that it must endure. The container must be permitted to vent 
during microwaving due to the high pressures that arise as moisture in the container 
contents vaporizes and gas temperatures increase. Thus, the container must be left open to 
some degree during microwaving. However, it is also desirable to keep the bowl covered as 
much as possible to prevent the contents from splattering the inside of the microwave. 

[0005] One common practice is to remove the lid and place it loosely over the container 
bowl so that air and steam can escape during microwaving. Another common practice is to 
only partially remove the lid (i.e., "crack open" the lid) by disengaging only part of the lid 
from the bowl. Both of these practices generally permit sufficient air and steam to vent 
during microwaving because the increased pressure within the container will tend to force 
the container open, increasing any space between the lid and the bowl. However, once 
microwaving is complete, the steam will cool and the pressure in the container will drop 
significantly. Because the pressure differential no longer tends to open the container, the 
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above-noted venting practices often do not permit sufficient air to vent back into the 
container to compensate for the pressure drop. This problem can be aggravated by the 
accumulation of steam or vapor, which can form a vapor seal between the lid and bowl. 
A vacuum can result, and the container can be damaged and could ultimately implode. 

[0006] Various container designs have been employed to provide venting. For example, 
in U.S. Pat. No. 3,362,565 a lid is disclosed that includes a sidewall, which has a sealing 
bead near the base and a shoulder near the top. The sealing bead seals against an internal 
shoulder provided in a container. Notches are intermittently disposed about an outer 
periphery of the sealing bead. These notches provide a venting passageway through which 
gases generated in a sealed container can escape when the gas or vapor pressure is sufficient 
to flex the lid upward at its center, causing a fulcruming action. 

[0007] In U.S. Pat. No. 5,147,059 a lid is disclosed having a series of vent-defining 
protuberances on the inner surface of a vertical, outer sealing portion of a lid. The 
protuberances engage a container rim to permit venting when the lid is loosely placed on the 
container. The venting prevents internal/external pressure differentials that might resist the 
proper seating and removal of the lid. 

[0008] There are several drawbacks and disadvantages associated with prior art container 
venting means. A major drawback is that the prior art venting means typically include 
complex design features that are difficult to manufacture. Lids employing the complex 
design features are thus quite costly. 

[0009] It would thus be advantageous to provide a ventable spin lock container having a 
lid (i) that is adapted to selectively tightly seal the container in a first position and provide 
effective means for venting the container at a second, partially opened position and (ii) can 
be readily manufactured via a conventional thermoforming process. 
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SUMMARY OF THE INVENTION 
[00010] The ventable spin lock container in accordance with one embodiment of the 
invention comprises a container member having a bottom, an upper annular rim and a 
substantially continuous side wall extending from the bottom and terminating at the rim, the 
bottom and side wall defining a first member cavity, the rim including a first member skirt 
having a plurality of first threads, the plurality of first threads having substantially equidistant 
engagement points; and a closure member having a peripheral sealing portion, the sealing 
portion including a skirt having a plurality of second threads adapted and positioned to 
cooperate with the first threads, wherein sealable engagement of the container member and 
closure member is effectuated when the first and second threads are in a first position, and 
wherein a venting passage from the container member cavity to the container surroundings is 
provided when the first and second threads are in a second position. 

[0001 1] In one embodiment of the invention, the plurality of first and second threads 
comprises eight threads. Preferably, each of the threads has an inclination angle in the range 
of approximately 5-10°. 

[00012] In one embodiment, each of the plurality of second threads comprises a raised 
projection that projects inwardly from the closure member skirt and each of the plurality of 
first threads comprises a guide adapted to receive one of the plurality of second threads. 

[0001 3] In an alternative embodiment, each of the plurality of first threads comprises a 
raised projection that projects outwardly from the container member skirt and each of the 
plurality of second threads comprises a guide adapted to receive one of the plurality of 
threads. 

[00014] In another embodiment of the invention, a closure system for closing an opening in 
a container is provided, the closure system comprising a substantially U-shaped 
circumferentially extending guiding channel defined by an inner wall and an outer wall that 
are located and configured to receive between them the sealing member of the container, the 
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sealing member having a corresponding configuration as the guiding channel and including an 
inner wall and an outer wall, the guiding channel inner wall and the container sealing member 
inner wall being tapered in the range of approximately 5-10°, the guiding channel outer wall 
including a plurality of first threads having substantially equidistant engagement points, the 
sealing member outer wall having a plurality of second threads adapted and positioned to 
cooperate with the first threads. 

[0001 5] In another embodiment of the invention, the closure system comprises a 
substantially U-shaped circumferentially extending guiding channel defined by an inner wall 
and an outer wall that are located and configured to receive between them the sealing member 
of a container, the sealing member having a corresponding configuration as the guiding 
channel and including an inner wall and an outer wall, the guiding channel inner wall and the 
container sealing member inner wall being tapered in the range of approximately 5-30°, the 
guiding channel inner wall including a plurality of first threads having substantially 
equidistant engagement points, the sealing member inner wall having a plurality of second 
threads adapted and positioned to cooperate with the first threads. 

[00016] In a further embodiment of the invention, the closure system comprises a 
substantially U-shaped circumferentially extending guiding channel defined by an inner wall 
and an outer wall that are located and configured to receive between them the sealing member 
of a container, the sealing member having a corresponding configuration as the guiding 
channel and including an inner wall and an outer wall, the guiding channel inner wall and the 
container sealing member inner wall being tapered in the range of approximately 5-30°, the 
guiding channel outer wall including a plurality of first threads having substantially 
equidistant engagement points, the sealing member outer wall having a plurality of second 
threads adapted and positioned to cooperate with the first threads, wherein the guiding 
channel inner wall and the container sealing member inner wall providing sealing means 
when the first and second threads are in an engaged position. 
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[00017] In yet another embodiment, the closure system comprises a substantially U-shaped 
circumferentially extending guiding channel defined by an inner wall and an outer wall that 
are located and configured to receive between them the sealing member of a container, the 
sealing member having a corresponding configuration as the guiding channel and including an 
inner wall and an outer wall, the guiding channel inner wall and the container sealing member 
inner wall being tapered in the range of approximately 5 - 30°, the guiding channel inner wall 
including a plurality of first threads having substantially equidistant engagement points, the 
sealing member inner wall having a plurality of second threads adapted and positioned to 
cooperate with the first threads, wherein the guiding channel inner wall and the container 
sealing member inner wall providing sealing means when the first and second threads are in 
an engaged position. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[00018] Further features and advantages will become apparent from the following and 
more particular description of the preferred embodiments of the invention, as illustrated in 
the accompanying drawings, and in which like referenced characters generally refer to the 
same parts or elements throughout the views, and in which: 

[00019] FIGURE 1 is a perspective view of a ventable container, according to the 
invention; 

[00020] FIGURE 2 is an exploded view of the container shown in FIGURE 1 , illustrating 
the container lid and bowl; 

[00021] FIGURE 3 is a perspective, sectioned view of the container shown in FIGURE 1. 
[00022] FIGURE 4 is a top plane view of the container bowl; 
[00023] FIGURE 5 is a bottom plane view of the container lid; 
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[00024] FIGURES 6A - 6C are partial perspective, sectioned views of the container shown 
in FIGURE 1, illustrating a series of engagement positioned of the lid to the bowl, according 
to the invention; 

[00025] FIGURE 7 is a partial front plane, sectioned view of the container shown in 
FIGURE 1 , illustrating the engagement of the lid and bowl threads, according to the 
invention; 

[00026] FIGURE 8 is a partial front plane, sectioned view of the container shown in 
FIGURE 1 , illustrating the lid and bowl threads in a venting position, according to the 
invention; 

[00027] FIGURE 9 is a partial front plane, sectioned view of another embodiment of a 
container having venting position indication means, according to the invention; and 

[00028] FIGURE 10 is a partial front plane, sectioned view of a further embodiment of a 
container having threads disposed on the inner walls, according to the invention. 

DETAILED DESCRIPTION OF THE INVENTION 
[00029] Before describing the present invention in detail, it is to be understood that this 
invention is not limited to particularly exemplified container lid designs, configurations or 
sizes, materials and methods as such may, of course, vary. Thus, although a number of 
container lid designs and configurations similar or equivalent to those described herein can 
be used in the practice of the present invention, the preferred container lid designs and 
configurations are described herein. 

[00030] It is also to be understood that the terminology used herein is for the purpose of 
describing particular embodiments of the invention only and is not intended to be limiting. 



6 



ATTORNEY DOCKET NO: 492.408 

[00031] Unless defined otherwise, all technical and scientific terms used herein have the 
same meaning as commonly understood by one having ordinary skill in the art to which the 
invention pertains. 

[00032] Further, all publications, patent and patent applications cited herein, whether supra 
or infra, are hereby incorporated by reference in their entirety. 

[00033] Finally, as used in this specification and the appended claims, the singular forms 
"a "an" and "the" include plural referents unless the content clearly dictates otherwise. 
Thus, for example, reference to "a thread" includes two or more such threads; reference to 
"a guide" includes two or more such guides and the like. 

[00034] The present invention substantially reduces or eliminates the disadvantages and 
drawbacks associated with prior art thermoformed container bowl and lid assemblies. As 
discussed in detail herein, the ventable spin lock container of the invention generally 
includes engagement means comprising a bowl having a plurality of threads disposed 
proximate the rim of the container bowl and a lid having a matching, but inverted, plurality 
of cooperating threads formed on the lid inner skirt. The noted engagement means also 
includes venting means that allows a consumer to position the lid for venting during 
microwave heating and cooling thereafter. 

[00035] As discussed in detain herein, the thread design and orientation of the invention 
provides numerous advantages, including: (i) thread engagement with minimal pre-rotation 
and (ii) minimizes the amount of undercut that is required to be addressed when ejecting the 
finished component from the forming tool during a thermoforming process. 

[00036] Referring now to Figs. 1 and 2, there is shown one embodiment of the ventable 
spin lock container, designated generally 10. As illustrated in Fig. 1, the container 10 
includes a bowl 50 and a selectively detachable, cylindrical lid 20. 
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[00037] As stated, although the invention is described with respect to a cylindrical bowl 
and lid assembly, the engagement and venting means of the spin lock container can be 
employed on various containers having cylindrical openings. Such containers include, by 
way of example, soda bottles, milk containers, bleach bottles, etc. 

[00038] As will be appreciated by one having ordinary skill in the art, numerous suitable 
materials may be chosen to fabricate the ventable spin lock container of the invention. 
Preferably, the container comprises polyolefin or like material. 

[00039] The noted material is sufficiently resiliently deformable to facilitate cooperation 
between the lid and bowl threads 30, 54. The noted material also readily accommodates the 
preferred thermoforming process. 

[00040] Referring to Figs. 3 and 7, the lid 20 has a peripheral sealing lid or end portion 22 
with the cylindrical skirt 24 depending therefrom. As illustrated in Fig. 3, the lid skirt 24 
has an interior diameter corresponding to the exterior diameter of the cylindrical mouth 52 
of the bowl 50. 

[00041] Referring now to Figs. 6A - 6C and 7, the end portion 22 of the lid 20 is provided 
with an inner skirt portion 26 having an inner wall 27 and a circumferentially extending 
bead 28. The inner surface 25 of the lid skirt 24, which is disposed in the inner skirt portion 
26, includes a plurality of threads 30 that are adapted to cooperate with the threads 54 
disposed on the bowl skirt 56 (see also Figs. 1 and 3). 

[00042] Referring now to Fig. 7, the inner wall 27 is preferably tapered (or flared) 
outwardly with respect to the horizontal plane (designated "L p ") defined by the surface of 
the lid 20. More preferably, the inner wall 27 forms an angle a in the range of 95 - 120°, 
even more preferably, in the range of approximately 95 - 100° with respect to the noted 
horizontal plane of the lid 20. 
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[00043] In a preferred embodiment, the lid threads 30 comprise a plurality of raised 
projections 32 that project from the inner skirt surface 25 (see Fig. 4). According to the 
invention, the raised projections 32 can comprise various profiles or shapes, such as angular 
(as shown in Fig. 7), curved, rounded, etc; provided, the bowl threads 54 (i.e., tracks or 
guides 57), which are discussed in detail below, have a shape that readily engages and 
cooperates with the projections 32. 

[00044] As illustrated in Fig. 7, the inner wall 63 of the bowl rim 58 (or sealing member) is 
similarly tapered outwardly with respect to the horizontal plane (designated "B p ") defined 
by the bowl rim 58. Preferably, the inner wall 63 forms a corresponding angle in the range 
of approximately 95 - 120°, more preferably, in the range of approximately 95 - 100° with 
respect to the noted horizontal plane of the bowl 50. 

[00045] According to the invention, the noted corresponding lid and bowl inner wall 27, 63 
tapers effectuate sealable engagement of the lid 20 to the bowl 50 upon engagement of the 
threads 30, 54 and rotation of the lid 20 on the bowl 50. The lid and bowl inner wall 27, 63 
tapers further facilitate smooth engagement of the threads 30, 54 and, as discussed in detail 
below, are a contributing factor toward the unique venting means of the invention. 

[00046] According to the invention, the number of raised projections 32 can vary from two 
to twelve (or more). In a preferred embodiment, the lid 20 includes eight (8) equidistantly 
spaced projections 32, having a circumferential angle between neighboring engagement 
points 33 preferably in the range of approximately 20 - 45° , more preferably, in the range 
of approximately 30 - 40°. 

[00047] In the illustrated embodiment, each projection 32 preferably has an axial 
inclination (i.e., angle relative to the horizontal plane L p of the lid 20) in the range of 
approximately 5 - 20°. More preferably, each projection 32 has an axial inclination in the 
range of approximately 5-10°. 
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[00048] The axial inclination and length of the projections 32 can of course be varied to 
facilitate the number of threads employed and provide various engagement parameters, e.g., 
angular rotation to effectuate sealable engagement. 

[00049] According to the invention, each projection 32 projects outwardly from the skirt 
surface 25 a maximum of approximately .005 - .030 in., more preferably, a maximum of 
approximately .005 - .010 in., and has a maximum cross section in the range of 
approximately .010 - .040 in., more preferably, in the range of approximately .010 - .020 in. 
(see Fig. 7). 

[00050] Referring back to Figs. 1 and 2, the lid 20 preferably includes a raised portion 40 
or embossment proximate the center of the lid 20. As illustrated in Fig. 1, the embossment 
40 includes a plurality of recessed regions 42 to facilitate rotation of the lid 20 by a 
consumer. 

[00051] Referring now to Figs. 2 through 4, the bowl 50 generally includes a bottom 60 
and a continuous sidewall 62 extending from the bottom 60 to define a bowl cavity 64. The 
top of the sidewall 62 terminates in a substantially continuous rim 58, which defines the 
mouth 52 of the bowl 50. 

[00052] As illustrated in Figs. 3 and 7, the bowl rim 58 is preferably substantially U-shaped 
in cross section and includes an inner wall 63, an annular flange 59, which extends 
outwardly from the inner wall 63, and the above discussed skirt 56, which extends 
downwardly from the annular flange 59. 

[00053] According to the invention, the bowl skirt 56 includes a corresponding number of 
threads 54 as the lid threads 30. In the illustrated embodiment, the bowl skirt 56 includes 
eight (8) equidistantly spaced threads 54 (see Fig. 4). 
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[00054] As illustrated in Figs. 2 and 7, the threads 54 preferably comprise a plurality of 
tracks or guides 57 adapted to receive the lid threads 30 (i.e., raised projections 32) and 
provide a venting air passage when the lid 20 is in a second (or venting) position (discussed 
below). 

[00055] According to the invention, the guides 57 can comprise various profiles or shapes, 
such as angular (as shown in Figs. 6 and 7), curved or rounded, etc.; provided (i) the guides 
57 have a profile that readily engages and cooperates with the raised projections 32 of the 
lid 20 and (ii) provide the venting air passage when the lid 20 is in a venting position. 

[00056] As stated, a key feature of the present invention is the provision of a highly 
effective, simple to operate venting means. According to the invention, the venting means 
permits sufficient air and steam to vent from the inner volume of the container 10 during 
microwaving. The venting means also permits sufficient air to vent back into the container 
10 after microwaving (i.e., cooling) to compensate for the pressure drop. 

[00057] Referring to Fig. 8, in a preferred embodiment, the venting means is provided at a 
predetermined lid 20 rotation wherein the threads 30, 54 are in a loosely engaged position to 
secure the lid 20 to the bowl 50. However, at the predetermined lid position, by virtue of 
the lid and bowl skirt 24, 56 tapers and the design and orientation of the cooperating threads 
30, 54, an effective air passage from the inner volume of the container 10 or bowl cavity 64 
to the container surroundings is provided proximate the thread surfaces (denoted generally 
100). 

[00058] Sealable engagement of the lid 20 and bowl 50 and operation of the venting means 
will now be described. The lid 20 is initially placed on the bowl 50. The lid 20 is then 
rotated in a first direction (denoted by arrow "S" in Fig. 1) on the stationary bowl 50, 
wherein the lid and bowl threads 30, 54 engage (see Fig. 6A). The lid 20 is further rotated 
in the same direction to a first position shown in Figs. 1 and 7, wherein the lid 20 is sealably 
engaged to the bowl 50 (see Fig. 6C). 
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[00059] Prior to microwaving, the lid 20 is merely rotated in a second direction (denoted 
by arrow "V") to a second position, (shown in Figs. 6B and 8), wherein the cooperating 
threads 30, 54 provide the air passage 100 and, hence, venting means discussed above. 

[00060] Referring now to Fig. 9, in another embodiment of the invention, at least one 
raised protuberance 33 is provided on at least one lid thread 30 and at least one cooperating 
seat or notch 55 is provided on at least one bowl thread 54, the seat 55 being designed and 
positioned to engage the protuberance 33 when the lid 20 is in the second or lid venting 
position. The engagement of the protuberance 33 in the seat 55 thus defines the lid venting 
position and ensures that the lid 20 does not unintentionally move from the venting position. 
The engagement of the protuberance 33 in the seat 55 during rotation of the lid 20 would 
also provide a tactile indication for the consumer when the lid 20 is in a safe, effective 
venting position. 

[00061] As will be appreciated by one having ordinary skill in the art, the location of the 
projections 32 and guides 57 can be reversed, i.e., the bowl threads 54 comprising the 
projections 32 and the lid threads comprising the guides 57. 

[00062] Referring now to Fig. 10, there is shown yet another embodiment of the invention. 
In the noted embodiment, a plurality of threads 70 are disposed of the inner wall 27 of the 
lid inner skirt portion. As illustrated in Fig. 10, the inner wall 63 of the bowl rim 58 
includes a corresponding number of threads 74 as the lid threads 70. 

[00063] The lid threads 70 similarly, preferably comprise a plurality of raised projections 
72 that project outwardly from the inner wall 27 inner surface 29. 

[00064] As illustrated in Fig. 10, the bowl threads 74 preferably comprise a plurality of 
tracks or guides 76 adapted to receive the raised projections 72. 
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[00065] According to the invention, the threads 70, 74 would include all the design features 
and parameters as the aforementioned threads 30, 54. 

[00066] The configuration of the threads 70, 74 can also similarly be reversed, i.e., the 
bowl threads 74 comprising raised projections and the lid threads 70 comprising guides. 

[00067] As will further be appreciated by one having ordinary skill in the art, by virtue of 
the short length of the container threads 30, 54 and/or 70, 74, the rotative travel of the lid 20 
that is necessary to close, vent and open the container 10 is small, thereby allowing quick 
and agronomical operation by a consumer. 

[00068] Without departing from the spirit and scope of this invention, one of ordinary skill 
can make various changes and modifications to the invention to adapt it to various usages 
and conditions. As such, these changes and modifications are properly, equitably, and 
intended to be, within the full range of equivalence of the following claims. 
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